Residual radiation-induced damage to the kidney of the pig as assayed by retreatment.
The effect of re-irradiation on the previously irradiated kidney was studied in the Large White female pig. Both kidneys of 14-week-old pigs were initially irradiated with a single dose of 3-7 Gy of 250 kV X-rays. The individual kidney glomerular filtration rate (GFR), effective renal plasma flow (ERPF), and the haematocrit (Hct) were serially measured up to 24 weeks after X-irradiation. Doses of 3 and 5 Gy of X-rays had little effect on the GFR. However, 7 Gy of X-rays caused a marked decline in the GFR up to 12 weeks after irradiation; the GFR then began to recover. A similar pattern of response was seen in the ERPF. In contrast, the Hct was reduced in all pigs 4 weeks after X-irradiation. The extent of the decline and subsequent recovery 24 weeks after irradiation appeared to be related to dose. Twenty-four weeks after X-irradiation both kidneys were re-irradiated with a single dose of 7.9 Gy of 60Co gamma-rays; both kidneys of four age-matched control pigs which had not previously received X-irradiation were similarly treated. Individual kidney GFR, ERPF and Hct were again serially measured up to 24 weeks after gamma-irradiation. Re-irradiation resulted in a significantly greater reduction in the GFR, ERPF and Hct compared with that seen after gamma-irradiation alone. Moreover, the severity of the reduction in the GFR and Hct observed after gamma-irradiation was related, in a dose-dependent manner, to the initial X-ray doses employed. These results indicate that the kidney fails to exhibit complete long-term recovery in function following irradiation. Re-irradiation of the kidney in patients should thus be viewed with extreme caution.